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Speci f i ca t i on 

1. Title of the Invention 

THROTTLE VALVE OPENING DEGREE SENSOR FOR AN INTERNAL COMBUSTION 
ENGINE 

2 . Claim 

A throttle valve opening degree sensor for an internal 
combustion engine, comprising a brush holder fixed to an end of 
a valve shaft of a throttle valve mounted in an intake passage of 
an engine to rotate with the valve shaft, a brush mounted on an 
outer end surface of the brush holder, a resistor board fixed to 
an intake passage wall of the engine in an opposed relation to the 
outer end surface of the brush holder, and a resistor mounted on 
that portion of an inner end surface of the resistor board, on which 
the brush slides, and an opening degree of the throttle valve being 
detected as a value of resistance of the resistor, the throttle 
valve opening degree sensor being characterized in that adjusting 
resistors, respectively, are connected between both ends of the 
resistor and respective voltage applying terminals, and the 
adjusting resistors are provided on an outer end surface of the 
resistor board. 

3. Detailed Description of the Invention 
(Application Field on Industry) 

The invention relates to a throttle valve opening degree 
sensor for electrically detecting an opening degree of a throttle 
valve, which controls an intake air flowrate of an internal 
combustion engine, as a value of resistance of a resistor, and more 
particular, to a technique for enhancing detection accuracy 



thereof . 
(Prior Art) 

A throttle valve opening degree sensor of this kind is 
conventionally shown in, for example, Fig. 2(A) and 2(B) (see 
Japanese Utility Model Application No. 59-003400) . 

More specifically, a substantially concave- shaped sensor 
casing 2 is formed on a throttle chamber outer-wall 1, and an end 
of a valve shaft 4 of a throttle valve (not shown) projects from 
a bearing part 3 opened to a bottom wall of the sensor casing 2. 
A disk-shaped brush holder 6 is fixed to an end surface 5 of the 
valve shaft 4 to be disposed in a predetermined position relative 
to rotation of the valve shaft 4 . Also, A brush (slider) 7 is mounted 
on an outer periphery of an outer end surface of the brush holder 
6. 

Further, by means of a stepped portion 8 provided on an inner 
wall of the sensor casing 2, a resistor board 9 is fixed at a 
predetermined height from a bottom surface of the sensor casing 
2. Coated on an inner end surface of the resistor board 9 are a 
resistor 10 and a common terminal 11 of an arcuate shape of which 
centers are disposed at a rotational axis of the valve shaft 4, 
and the brush 7 slides on the resistor 10 and the common terminals 
in association with rotation of the valve shaft 4. 

In this manner, a position of sliding contact between the 
brush 7 and the resistor 10 is caused to vary, and a change in opening 
degree of the throttle valve is detected as a change in value of 
resistance (a change in voltage concurrent with a change in value 
of resistance) . That is, voltage applied from one side of the 
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resistor 10 is taken out from the common terminal 11 and variation 
in voltage, due to change in value of resistance, is measured. An 
opening degree of the throttle valve is detected by beforehand 
setting an opening degree of the throttle valve corresponding to 
such voltage. 
(Problems that the invention is to solve) 

Well, in a throttle valve opening degree sensor as described 
above, in addition to accurate detection of a change in value of 
resistance of the resistor, accuracy of the sensor is much affected 
also by accuracy in sliding paths of the brush. However, due to 
variety of object parts, to which the resistor board and the brush 
holder are mounted, and influence of dispersion in dimension of 
parts, it is very difficult to accurately maintain the sliding paths , 
which becomes a significant factor for degradation in accuracy of 
the throttle valve opening degree sensor. 

More specifically, when deviation is resulted in sliding 
paths of the brush as shown in Fig. 3, an output value of the resistor 
comes out of agreement with a target value as shown in Fig. 4 and 
discrepancy is resulted between an actual throttle valve opening 
degree and results of detection. 

It is an object of the invention to dissolve the above 
disadvantage and to enable correcting output voltage (value of 
resistance) after assembly of sensor parts to absorb an error (a 
change in value of resistance) due to deviation in sliding paths 
of a brush to enhance accuracy of a throttle valve opening degree 
sensor. 

(Means for Solving the Problems) 
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Therefore, the invention provides a throttle valve opening 
degree sensor constituted to detect an opening degree of a throttle 
valve as a value of resistance of a resistor, in which throttle 
valve opening degree sensor adjusting resistors, respectively, are 
connected between both ends of the resistor and respective voltage 
applying terminals, and the adjusting resistors are provided on 
an outer end surface of that resistor board, on which the resistor 
is coated. 
(Function) 

In this manner, by providing the adjusting resistors in 
positions which can be seen after assembly, it is possible to 
optionally correct a value of resistance (output voltage value) 
after assembly to modify and set the same to a predetermined value 
of resistance conformed to an opening degree of the throttle valve, 
so that it is possible to enhance detection accuracy of the throttle 
valve opening degree sensor. 
( Embodimen t ) 

An embodiment of the invention is described below with 
reference to Figs. 1(A) and 1(B) . In addition, the same elements 
as those in the conventional example are denoted by the same 
reference numerals and an explanation thereof is omitted. 

Thus, a resistor 21 and a common terminal 11 are coated on 
an inner end surface of a resistor board 20 facing a throttle valve, 
through-holes 22, 23 extending through the resistor board 20 are 
provided near to both ends of the resistor 21, and terminals 24, 
25 of the resistor 21 are extended from the through-holes 22, 23 
to the other side of the resistor board 20. Adjusting resistors 



26, 27 are respectively connected to the terminals 24, 25. One of 
the adjusting resistors is grounded and a predetermined voltage 
is applied to the other of the adjusting resistors. Voltage is taken 
out from the common terminal 11, and a change in value of resistance 
of the resistor 21, that is, a throttle valve opening degree is 
detected by measuring a change in the voltage. 

With the throttle valve opening degree sensor thus 
constituted, a value of resistance corresponding to a predetermined 
throttle valve opening degree is measured after assembling of a 
brush holder 6 and the resistor board 20 with a sensor casing 2. 
In the case where there is an error (a difference between the value 
and a target value) , values of resistance of the adjusting resistors 
26, 27 are changed to thereby approach a value of resistance of 
the resistor 21 to the target value to correct an error in value 
of resistance, due to deviation in sliding paths of the brush 7. 
Concretely, it suffices to use trimming resistors for the adjusting 
resistors 26, 27 to change and correct the value of resistance by 
means of trimming. 

Since the adjusting resistors 26, 27 are arranged on an outer 
end surface of the resistor board 20, correction of the value of 
resistance can be easily made after assembly of the sensor. That 
is, since degradation in accuracy of the throttle valve opening 
degree sensor, due to dispersion in assembly accuracy or the like 
can be corrected after assembly, it is possible to enhance detection 
accuracy and to stably provide a sensor of predetermined detection 
accuracy. 
(Effect of the Invention) 



As described above, a throttle valve opening degree sensor, 
according to the invention, constituted to detect an opening degree 
of a throttle valve as a value of resistance of a resistor comprises 
adjusting resistors, respectively, connected between both ends of 
the resistor and respective voltage applying terminals, the 
adjusting resistors being provided on an outer end surface of a 
resistor board to enable correcting an error in value of resistance, 
due to deviation in sliding paths of a brush, after assembly of 
the sensor. 

Accordingly, it is possible to enhance detection accuracy of 
a sensor and to stably provide a sensor having a predetermined 
detection accuracy. 

4 . Brief Description of the Drawings 

Figs. 1(A) and 1(B) are plan views showing an embodiment of 
the invention; Figs . 2 (A) and 2 (B) are cross sectional views showing 
a conventional example, Fig. 3 is a plan view showing deviation 
in sliding paths of a brush in the conventional example, and Fig. 
4 is a graph indicating the relationship between output values of 
a resistor in the conventional example and target values. 

4: valve shaft, 6: brush holder, 7: brush, 20: resistor board, 
21: resistor, 26, 27: adjusting resistors 
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